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3.4 ???????????







d1    dj    dn














wm fm1    fmj    fmn
1CCCCCCCA
???fij ??? wi ??? dj ???????????
??M ????? wi ??????? wi ??? dj ??????? dj ??????????
????????
wi = (fi1;    ; fij ;    ; fin)













d1 d2 d3 d4
?? 1 1 1 0
? 1 0 0 0
?? 1 1 1 1
??? 0 1 0 0
??? 0 0 1 1




w2 = (1; 0; 0; 0)
w4 = (0; 1; 0; 0)
???????????????????????????????????????????




1 1 = 0
????????????????????????? 2????????? 0??????









????????Singular Value Decomposition; SVD????????
???? r?m n???M ?????????????????????
M = UV T (3.1)
????U ?mm???????V ? n n??????????????? (3.2)???








S = diag(1; 2;    ; r); (1  2      r  0) (3.3)




??????????M ??????????U;; V?????U ? V ? k+1???k < r?
?????????? Uk; Vk ???? k+1??? k+1????????????? (3.3)?
???????????????? k ??????????? S ????? k ???????
(3.4)???????????????????????M ? k ??????????????




? (3.5)??????? V ? k + 1???k < r?????????? Vk ?????????






???? (3.6)??????? U ? k + 1???k < r?????????? Uk ???? ?
???? k ???????? k ????????????k ??????????????
Mk = Ukk (3.6)










Vk (* ? (3:4))
= UkkIk
 





























1:07436 1:07436 0:77229 0:12675
0:42997 0:42997 0:21441  0:11934
0:95501 0:95501 1:13774 0:92332
0:42997 0:42997 0:21441  0:11934
0:09506 0:09506 0:70891 1:16202






2 = (0:42997; 0:42997; 0:21441; 0:11934)
w
(2)
4 = (0:42997; 0:42997; 0:21441; 0:11934)
????????????????????? simk=2 ?????????????????











2 w(2)4w(2)2  w(2)4  =
0:42997
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3.5 ???????????







1. ?? d ?????????????????????d ? Dirichlet ????????
???
d  Dirichlet()
Dirichlet???????? n???????? i?????? i  1??????????
?????????? xi ?????????????????????????????
????????????????????????
2. ?? d??????? wi ????
?a????? d ???? wi ????? zi ??????
zi  Mlutinomial(d)
?b????? zi ???????????????????????? wi ??????
wi  p (wijzi; )
???? Dirichlet?????????????? ???????????????????
????LDA???????????? 3.2???????
?????????? d???????????????????Nd ??? d???????
??????

















???M ????????????D ??????? (3.9)???????
p (Dj; ) =
MY
d=1
p (dj; ) (3.9)
LDA??? (3.10)?????? (3.9)??????????????????????? d; z
??????????????????????









log p (dj; ) (3.10)
?? d????????? w?jwj = Nd?????????? p (d; zjw; ; )??????
????????? (3.11),(3.12)?????p (d; zjw; ; )??????p (wj; )?????
???????d ???? zi ?????????????????
p (d; zjw; ; ) = p (d; z;wj; )
p (wj; ) (3.11)
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? 3.3 Smoothed LDA??????????
wi ????? zi ???????????? zi ????????????
zi  Dirichlet()
wi  Multinomial(zi)
????????????  ? ???? Dirichlet??????????????????
???????????? LDA ??? Smoothed LDA ?????Smoothed LDA ?????
??????? 3.3??????????K ???????????





???? d???? wi ???? CGS??????????????????
p(zi = tjwi = m; z i;w i) / Cd;t + P
t Cd;t +K
Cm;t + P
m Cm;t + V 
(3.13)
???z i ??????? z ?????? zi ???????w i ?????w???? wi ??
???????????Cd;j ??? d????? t???????????Cm;t ??? m??
??? t???????????V ?????????
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????????????????????????????????????????????
























??? 4.3?? 4.4?????????? 1??? 2????????











4.3.2 ?? N ???
4.3.1??????????????????? Pi ??????? N ???????????
????????
???????W ????? Pj ??? Pi ??????W ???????????????
? N ????????????? hW;Ni??????
????W ???????
W ????? Pj ???????????????????? Pi ??????W ???
?????
????W ???????




















? 4.2 ???????? 2




???????????h???, ????? i ???????????????????????
???????????????????????????????4.3.1????????????
???????????????? ??????????????hh???, ????? i, ?? i
?????????????????
25 ?? 26?????????? ????
4.4 ??????????
?? ox; oy ???????????????????? Px = fhNi; Viixi g ;Py =
hNj ; Vjiyj	



















 hNi; Viixi ; hNj ; Vjiyj 
???????simnv
 hNi; Viixi ; hNj ; Vjiyj ? 2????????? hNi; Viixi ? hNj ; Vjiyj ??
???????????????nvSimx ???? ox ????????? hNi; Viixi ??????
oy ?????????? Py ?????????????nvSimy ?????? oy ??????
??? hNj ; Vjiyj ?????? ox ?????????? Px ?????????????








?? wi; wj ????WordNet???????? jwnw?LSI???????? lsiw ????
??wi ? wj ???? simw(wi; wj)?? (4.2)??????
simw (wi; wj) =  jwnw(wi; wj) + (1  ) lsiw(wi; wj) (4.2)
??? (0    1)??jwnw ? lsiw ?????????????????????????
????????????????WordNet ??????????????????????
wi; wj ?????????WordNet?????????? = 0????
4.5.1 ???WordNet???????
???WordNet???????????????Resnik??? [Resnik 95]???????
??Resnik???????? wi ? wj ?????? jwnw ?? (4.3)???????????




S1(wi); S1(wj)???????? wi; wj ??????synset??????????????? ck
? cl ???? simc(cl; ck)?? (4.4)????????
simc(ck; cl) = max
c2S2(ck;cl)
[  log p(c)] (4.4)
? (4.4)???? S2(ck; cl)???? ck ? cl ?????????????????? p(c)???
? c??????????????????????????????????????????
WordNet???????????? 117659???????
????? (4.4)????????????? 1??????????????????? N
??????? (4.5)?????
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4.5.2 LSI???????



























2????????? hNi; Viii; hNj ; Vjij ????? simnv ??? Ni; Nj ???? simn ??
? Vi; Vj ???? simv ??? (4.7)??????
simnv (hNi; Viii; hNj ; Vjij) = simn +
 
(1  ) + (simn)2
 simv (4.7)
? (4.7)??simn ?????? simv ?????????????simnv ?????? (4.7) ??
?????simn ?????? simv ???????? 2????????? hN;V i??????
??????????simnv ??????????????????????????simn ??
?????? simv ? simnv ????????????????simv ????????????
??????????????????????????????? simn ? simv ?????
?? simnv ???????
? 4.3?  = 2=3????? (4.7)??????????????????simn ??????




























? 4.3  = 2=3????? (4.7)? 3?????
29 ?? 26?????????? ????
4.6.1 ?? N ???????
?? Ni; Nj ????? simn ??Ni; Nj ????????????????????????
??????????????????
? Ni ? Nj ????????? 4.5??????? (4.2)??????
? Ni ? Nj ??????????????
Ni ????? hNi;1; Ni;2i??????Nj ???????????? (4.8)????Ni ?
??????? Ni;1 ? Nj ????????????Ni;2 ? Nj ??????? (4.2)?
?????????  (0    1)?????????
simn (Ni; Nj) =   simw(Ni;1; Nj) + (1  ) simw(Ni;2; Nj) (4.8)
? Ni ? Nj ????????????
???? Ni = hNi;1; Ni;2i? Nj = hNj;1; Nj;2i?????? (4.9)??????????
????????????????????????? (4.2)?????? (4.8)????
????  ?????????
simn (Ni; Nj) =   simw(Ni;1; Nj;1) + (1  ) simw(Ni;2; Nj;2) (4.9)
???? (4.8) ?? (4.9) ??????????  ???????????????????
????????????????????????????????????????????
?????? = 0?????????????????????????????????
4.6.2 ?? V ???????





????????????? Cx; Cy ???????????? ox; oy ???????????
??????????????
d(Cx; Cy) = d(ox; oy) = 2  simo(ox; oy) (4.10)
????2  simo(ox; oy)??????????????????? 2?????????????
????????? 2??????????????????????????????????
4.7.1 Ward?
??????? Cp ? Cq ??? d(Cp; Cq)??Ward???????????????
d(Cp; Cq) = E(Cp [ Cq)  E(Cp)  E(Cq) (4.11)








???????????? Lance-Williams???? [Lance 67]??????????????
????
?????? Cp ????? Cpa; Cpb ???????????????????? Cp ? Cq ?










???ni ????? Ci ????????????
Lance-Williams???????????????????????????????????
?????????????????????????????????????????
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5.3 ????
?????????????????????????????????????????
???????????????????? F ????????????F ????????
[?? 08]?????2???????? F????????????????????????
?????????
?????????????????? S = fS1;    ; Scg?c???????????????
?????????????? L = fL1;    ; Lcg?????????? Si ?????????
? si????? Lj ?????????? lj?Si ? Lj ????????????? nij ????










F (Si; Lj) =
2R(Si; Lj) P (Si; Lj)
R(Si; Lj) + P (Si; Lj)
(5.3)
??? R?????????????????????? Lj ?????????????? Si




???????????? S ???????? L???????? F??? 5.2???????
𝑆1 𝑆2 𝑆3
𝐿1 𝐿2 𝐿3
𝑜1, 𝑜3 𝑜2, 𝑜6, 𝑜7 𝑜4, 𝑜5





? 5.1 o1?o7 ? 7?????????????
???????????????????????????? 34




S1 0.50 0.00 0.50
S2 0.40 0.67 0.00














𝑆1 = {𝑜1, 𝑜3} 𝑆2 = {𝑜2, 𝑜6, 𝑜7} 𝑆3 = {𝑜4, 𝑜5}
𝐿1 = {𝑜1, 𝑜2} 𝐿2 = {𝑜4, 𝑜6, 𝑜7} 𝐿3 = {𝑜3, 𝑜5}
? 5.2 ?? 2????KjSj;jLj ??
???????????????????? S ???????? L????? 2??????
VS ;VL ?????????? vSi ; vLj ????????? 2????*15KjSj;jLj?? 5.2???
?????E ??????????????? eij ???????
VS = fvS1 ; vS2 ;    ; vScg (5.4)
VL = fvL1 ; vL2 ;    ; vLcg (5.5)
E = f(vSi ; vLj )jvSi 2 VS ; vLj 2 VLg (5.6)
???????????????????????????????????????? vSi
? vLj????? Si ? Lj????????W (vSi ; vLj )?? (5.7)??????????? F?
??????? n?? 5.1?????????? n = 7?????????? Lj ???????
? lj ????????????
W (vSi ; vLj ) =
lj
n
F (Si; Lj) (5.7)
*15 ????????? 2?????????????????????????????????????????
??????????? 2????????
35 ?? 26?????????? ????




vS1 e11 = 0:14 e12 = 0:00 e13 = 0:14
vS2 e21 = 0:11 e22 = 0:29 e23 = 0:00














𝑆1 = {𝑜1, 𝑜3} 𝑆2 = {𝑜2, 𝑜6, 𝑜7} 𝑆3 = {𝑜4, 𝑜5}





???? 2 ???????????????????????????????????? 5.3
????????????????????????????????????????????
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5.4.3 MVSC?
MVSC???Nguyen? [Nguyen 12]??????????????????????????
?????? Cr ??????? di; dj ????????????????? 1???????
???? xi;xj ????????????????????????????????? 2??
?????????????????????
sim(di; dj) = cos(xi;xj) =
xi  xj
jxijjxj j = xi  xj (5.8)
??? Nguyen????? di; dj 2 Cr ?????????? Cr ?????????????
dh ??????? xh ?????? 2?????? xi;xj ?????????????????
????
















xi  xj   (xi + xj)  xh + xh  xh (5.9)
???n??????nr ????? Cr ?????????????????????????
???????????????????????????
Nguyen ??????????????????????????????????????




















fxi  xj   (xi + xj)  xh + xh  xhg (5.10)








xj = Dr (5.11)X
r
Dr = D (5.12)X
xh2 Cr












xi  xh + n2r(n  nr)
9=;
= Dr Dr   2nr


















Dr D + n2r (5.14)
= Ir(nr; Dr)
?????????? Cp ??????? ds ??Cp ?????????? Cq ???????
? Ip; Iq ???? Ip;Iq ??????????
Ip = jIp(np   1; Dp   xs)  Ip(np; Dp)j (5.15)
Iq = jIp(nq + 1; Dq + xs)  Iq(nq; Dq)j (5.16)
????????? Cp ?????????????????????? Cq ?????Iq ?
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5.5 ?????????
????????????????? (4.2)???????????????????? (4.7)??
????????????? (4.8), ? (4.9)?????????? ; ; ???????????


















Cx;Cy ?????? F ??Fx; Fy??????Fx; Fy ???????????????
?????????? P ????
3. ?? 2?????????????? P ??????????????????????
?????? 1?????????????????Cz????? F??Fz??????




4. ??????? Cx;Cy ???????? F???? 1?3?????????
5. ????????????TPP?STAP?????????????? 1?4????
41 ?? 26?????????? ????
5.6 ????





???????? LDA?????????????????????????????? ; 
????? 0.5????????????????????????? k ??????????
??????????????????????????????????????? Collapsed
Gibbs Sampling????Sampling???? 500?????????Sampling???????
???????????????????? 50???????? F???? 50????????
???MVSC?????????????????????????????????????







???? LSI LDA MVSC
???? LSI
(; ; ; dp) dc
??
7 0.406 0.326 0.302 0.239 0:6; 0:6; 0:9; 25 25
9 0.424 0.339 0.227 0.299 0:9; 0:8; 0:9; 20 10
12 0.435 0.294 0.237 0.321 0:8; 0:7; 0:8; 15 25
?? 0.421 0.320 0.255 0.286 -
TPP
9 0.468 0.352 0.320 0.246 0:3; 0:6; 0:7; 20 35
10 0.525 0.368 0.336 0.286 0:1; 0:7; 0:8; 15 35
12 0.422 0.345 0.332 0.238 0:3; 0:7; 0:8; 20 5
?? 0.472 0.355 0.329 0.257 -
STAP??
10 0.539 0.380 0.370 0.308 0:4; 0:5; 0:7; 15 35
11(1) 0.520 0.450 0.352 0.290 0:4; 0:7; 0:9; 15 35
11(2) 0.526 0.432 0.370 0.293 0:3; 0:8; 0:7; 15 35
?? 0.528 0.421 0.364 0.297 -
????
8 0.405 0.358 0.350 0.239 0:4; 0:5; 0:7; 10 35
10 0.481 0.362 0.306 0.246 0:4; 0:7; 0:7; 15 35
11 0.427 0.344 0.328 0.267 0:2; 0:8; 0:6; 10 35
?? 0.438 0.355 0.328 0.251 -
43 ?? 26?????????? ????
? 5.5 ????????????????? F??
???? k ?? F?
?????
   dp
??
7 0.535 0.8 0.7 0.9 15
9 0.534 0.7 0.7 0.8 30
12 0.544 0.6 0.9 0.9 15
?? 0.538 -
TPP
9 0.548 0.2 0.8 0.7 15
10 0.529 0.3 0.5 0.6 20
12 0.550 0.3 0.6 0.8 35
?? 0.542 -
STAP??
10 0.586 0.6 0.5 0.9 15
11(1) 0.555 0.5 0.4 0.6 15
11(2) 0.636 0.4 0.7 0.9 15
?? 0.592 -
????
8 0.534 0.2 0.6 0.5 25
10 0.548 0.3 0.6 0.7 25








?? 1 ??????? hN;V i???N ??????????????????????? (4.7)
???? simv = 0?????









???????????? 1??? 2???????????????? hN;V i???????
?? 1 hh??, ?? i;?? i; hh??, ?? i;?? i
?? 2 hh??, ?? i;Nonei; hh??, ?? i;Nonei; hh??, ?? i;Nonei; hh??, ?? i;Nonei;
hh??, ?? i;Nonei; hh??, ?? i;Nonei
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?? 3 ??????? hN;V i???????N ?????????????????????
?????????????? (4.8),(4.9)????  = 0?????
??? 3??????????????? 6.1?????????????????? F???
3????????????? F????????????????????????????
???????????????????????? 6.1??????? F?? Leave-one-out
??????????????????? A?? A.1????????
6.1.1 ??????????????








提案手法 条件1（名詞間類似度のみ） 条件2（条件1＋係り受けを考慮しない） 条件3（単一名詞のみ）









? 6.1 ?? 1?3????????
???????????????????????????? 46
 ?????????????????? ?? ????????????????????????
??TPP??????????????????????????????????????
 ??????? ?? ???????????????????????????????????
???????????????????????????????????????
????? 2???????????????????????? hN;V i???????
 h??, ?? i?h??, ?? i?h??, ?? i?h??, ?? i?h??, ?? i?h??, ?? i






























h ??, ?? i?h??, ?? i?hh ??, ? i, ??? i?hh ??, ??? i, ??? i?h ??, ?? i?
h ??, ?? i?hh ?????, ?? i, ?? i?hh ??, ?? i, ?? i
????????????????????????????????????????????
?????????????????? (4.7)??????????? ??????????
??????? 5.4,5.5??????? 0.5 ????????????????????? (4.7)
????????????? simv ????????????? simn ????????????
???????????????????????  = 0?????????????????
?????????? simn ? simv ???????????????????????????






















 hh??, ?? i, ?? i?hh??, ? i, ?? i?hh??, ?? i, ?? i?hh??, ? i, ?? i?
hh???, ?? i, ?? i?hh???, ? i, ?? i?h??, ???? i?h??, ???? i?
h??, ???? i?h??, ???? i?h??, ???? i
 h ??, ?? i?h??, ?? i?hh ???, ?? i, ?? i?hh ??, ?? i, ????? i?
h ??, ??? i?h??, ??? i?h??, ??? i?hh ???, ?? i, ?? i?
hh ???, ?? i, ??? i?hh ???, ????? i, ??? i?h ??, ??? i?
h ?????, ??? i?h ??, ?? i
???????????? hN;V i????????????? 2??????????????
??????????????????????????????????? hN;V i ????
?????????????????????????????????? hN;V i??????
??????????????????????????????????????
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????? 3?????????TPP?? F??????????????? A.1?????
??????  = 0????????????????????????????? (4.7)???




??????????????????????????????? 3????  = 0????
???????????????????????????????????????????
??? = 0?????????????????? simnv ????????????????
? simn ?????????? simv ???????????????????????????
????????????
simnv = simn +
 
(1  0) + 0 (simn)2
 simv








































































h ??, ?? i?h??, ?? i?h ???, ??? i?h ??, ?? i?h??, ??? i?
























 h?????, ?? i?h??, ?? i?hh??, ?? i, ?? i?h??, ?? i?h??, ?? i?
h??, ??? i?h?????, ??? i?h??, ?? i?h??, ?? i?h??, ??? i?
h?, ??? i
 h??, ?? i?h??, ?? i?h?, ?? i?h??, ?? i?hh??, ?? i, ?? i?h??, ?? i?
h ??, ?? i?h??, ?? i?hh ???, ??? i, ?? i?h ??, ?? i?h??, ??? i?
h ???, ??? i?h??, ?? i?h???, ?? i
???????????????? hN;V i?????????????????? hN;V i?
??????????????????????????????1??????????????















?? a ??????? hN;V i???????N ?????????????????????
?????????????? (4.8),(4.9)????  = 0?????
?? b ??????? hN;V i??????? N ???????????????????
?? c ??????? hN;V i??????? N ????????????????????
?? d ??????? hN;V i??????? N ???????????????????
??? 4??????????????? 6.2?????????????????? F???
3????????????? F????????????????????????????




提案手法 条件a（単一名詞のみ） 条件b（修飾語に名詞を利用） 条件c（修飾語に形容詞を利用）
条件d（修飾語に動詞を利用）










? 6.2 ????????? F????


























































N(k   1) (0  V  1) (6.1)
N ????????????k ???????????????????
????? 6.3??????? A???? B????????????A;B ???????





𝑜1, 𝑜3 𝑜6, 𝑜7 𝑜4, 𝑜5







? 6.3 ??? A???? B???????????????
*20 ???????? r ?????? c??????????????????
???????????????????????????? 58
? 6.1 ? 6.3???????
A
???
A1 A2 A3 A4
B
B1 1 0 0 1 2
B2 0 2 1 0 3
B3 1 0 1 0 2
??? 2 2 2 1 7
? 6.2 ? 6.1?????
A
???
A1 A2 A3 A4
B
B1 4=7 4=7 4=7 2=7 2
B2 6=7 6=7 6=7 3=7 3
B3 4=7 4=7 4=7 2=7 2
??? 2 2 2 1 7
? 6.3 ??????????????????? V






































7 (3  1) ' 0:736
59 ?? 26?????????? ????
??????????? 1????????? 6.3?????????????? A?????
???????????? B????????????????????????????
????????????????????????????? V ?? 6.3????????

























































1. ????? xi ???????????? oi ??????????? xi ???????
Ai ?????????????????????????????Ri ??????
2. ??????? oi ????????????? Ri ?????????????????
?????????????????????????



























??????????????? [?? 13]??????????? oi ??????????
???? aij 2 Ai ?? 3????????????
simb? ?? bigram?????????????????? oi ? aij ????????
simm? ????????????????????? oi ? aij ????????















????? 3?????????????????? ; ;  (+  +  = 1)???? oi ? aij
???? sim(oi; aij)?? (7.2)?????????????? T ???? aij ????????
???????











































?????? ox; oy ????????????????????? Px = fhNi; Viixi g;Py =
fhNj ; Vjiyjg ???ox; oy ????????? Rx; Ry ???????????????????
?? Px = fhNk; Vkixk g;Py = fhNl; Vliy

l g????
?????????? Rx ??????? ox ???????????????hNk; Vkixk ? ox
???????????????????????hNj ; Vjiyj ? hNk; Vkix

k ??????????




??????? 7.1?????? jPx j = 4; jPy j = 2??????
? 7.1????????????????????????????????????????
???????????? hN;V i???????????????????????? hN;V i
???????????????????????? 2??????????????????
????????????????????????????????????????????
??????????????????????????? ox; oy ?????????????
??? hNi; Viixi ; hNj ; Vjiyj ???????????????????????????????
???????????????????????????
???????????????????????????? 68
????????????????????? simo (ox; oy)?? (7.3)?????????


















 hNi; Viixi ; hNj ; Vjiyj 
nvSimx ??????? ox ????????? hNi; Viixi ?????????? oy ? Py ???
??????????nvSimy ?????????? oy ????????? hNj ; Vjiyj ????
?????? ox ? Px ?????????????????????????????????
??????? (7.4)??????M ?????????
M
 hNi; Viixi ; hNj ; Vjiyj  = m0 +m1 +m21 + f(Px) + f(Py) (7.4)
m0 = simnv




























69 ?? 26?????????? ????
7.4 ????











? O ??????????? R ????????????????????????????
??????????????????????? rij 2 Ri ???????????????rij








????????????????? [?? 13] ????????????????????
??????????????????????????????????








????????? 7.1?????????? k ????????????????????
????????? F??????????????????????????????????





*25 ?????  = 1=3; 1=2; 2=3 ?????????2=3 ????????????????????????
 = 2=3???????????????????? 5.4,5.5?????? ? 0.5?0.9???????????
?? = 2=3 ' 0:7????????????????








[?? 13] (; ; dp) (dc1) (dc2)
??
7 0.406 0.259 0.217 0:4; 0:8; 20 30 5
9 0.397 0.334 0.232 0:5; 0:6; 20 10 20
?? 0.401 0.297 0.225 -
?????
5(1) 0.853 0.710 0.710 0:5; 0:6; 5 15 10
5(2) 0.867 0.750 0.711 0:5; 0:6; 5 30 10
?? 0.860 0.730 0.711 -
????
10 0.522 0.466 0.441 0:4; 0:8; 5 5 10
11 0.507 0.412 0.427 0:2; 0:9; 15 5 5







?? 1 ??????????????????????????????? (7.4) ???? m0
?????????
?? 2 ????????????????????????????????? (4.7)????
simv = 0?????
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トピック
F値























????????????? 2012 ?? 2014 ??????????????????????
????????????????????????????????????????????




























????????????????????????? hN;V i???? 2?????
hh ???, ?? i, ?? i; h ??, ?? i
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?? A ? 6.1???? F???????
? A.1 ? 6.1???? F???????
???? k







(; ; dp) (; ; dp) (; ; dp)
??
7 0.0,0.1,30 0.341 0.9,0.2,10 0.329 0.1,0.9,25 0.406
9 0.8,0.5,15 0.332 0.6,0.9,10 0.306 0.0,0.6,25 0.395
12 0.8,0.6,15 0.359 0.6,0.5,10 0.324 0.2,0.9,25 0.369
?? - 0.344 - 0.320 - 0.390
TPP
9 0.5,0.5,30 0.374 0.1,0.4,35 0.247 0.6,0.0,5 0.385
10 0.7,0.4,15 0.348 0.1,0.5,5 0.329 0.7,0.0,5 0.427
12 0.4,0.5,35 0.396 0.5,0.5,10 0.322 0.7,0.0,5 0.418
?? - 0.373 - 0.299 - 0.410
STAP??
10 0.7,0.3,20 0.470 0.1,0.8,20 0.407 0.6,0.9,20 0.448
11(1) 0.7,0.3,20 0.521 0.3,0.8,15 0.428 0.4,0.9,10 0.417
11(2) 0.0,1.0,10 0.476 0.3,0.6,15 0.400 0.5,0.6,15 0.441
?? - 0.489 - 0.412 - 0.435
????
8 0.1,1.0,10 0.360 0.3,0.0,10 0.291 0.0,0.1,10 0.419
10 0.5,0.8,15 0.480 0.0,0.2,5 0.343 0.0,0.5,20 0.411
11 0.5,0.8,15 0.447 0.5,0.5,10 0.360 0.2,0.3,25 0.413
?? - 0.429 - 0.331 - 0.414
??? k ??????????????????????????????
?? 1 ??????? hN;V i???N ??????????????????????? (4.7)
???? simv = 0?????
?? 2 ?? 1??????????????????? N ????????????????
????????????????????????????????
?? 3 ?????????????? N ????????????????????????
??????????? (4.8),(4.9)????  = 0?????
????? 1,2?????simv = 0????????? ????????????????
???????
81 ?? 26?????????? ????
?? B ? 6.2???? F???????
? B.1 ? 6.2???? F???????
???? k







(; ; ; dp) (; ; ; dp) (; ; ; dp)
??
7 0.1,0.0,0.9,25 0.394 0.1,0.0,0.8,25 0.408 0.7,0.6,0.7,25 0.365
9 0.0,0.1,0.9,15 0.426 0.2,0.3,0.8,20 0.375 0.5,0.5,0.9,20 0.424
12 0.2,0.1,0.8,25 0.392 0.0,0.2,0.9,15 0.389 0.5,0.9,0.9,20 0.404
?? - 0.404 - 0.391 - 0.398
TPP
9 0.3,0.5,0.7,20 0.436 0.2,0.0,0.6,10 0.356 0.2,0.8,0.7,10 0.477
10 0.1,0.6,0.8,25 0.383 0.1,0.0,0.5,25 0.353 0.0,0.8,0.7,25 0.435
12 0.3,0.9,0.8,25 0.471 0.4,0.4,0.6,15 0.340 0.3,0.9,0.9,35 0.455
?? - 0.430 - 0.350 - 0.456
STAP??
10 0.8,0.5,0.7,20 0.548 0.2,0.4,0.7,15 0.449 0.4,0.5,0.9,15 0.534
11(1) 0.8,0.6,0.7,20 0.554 0.3,0.2,0.9,15 0.424 0.4,0.5,0.9,15 0.538
11(2) 0.8,0.5,0.7,20 0.541 0.1,0.0,0.8,15 0.402 0.4,0.5,0.8,15 0.542
?? - 0.548 - 0.425 - 0.538
????
8 0.5,0.7,0.6,10 0.436 0.4,0.0,0.9,25 0.341 0.4,0.4,0.7,10 0.486
10 0.3,0.4,0.7,25 0.422 0.3,0.0,0.9,20 0.398 0.4,0.4,0.8,20 0.501
11 0.4,0.2,0.8,20 0.448 0.5,0.1,0.9,15 0.413 0.4,0.4,0.8,15 0.444
?? - 0.435 - 0.384 - 0.477
??? k ??????????????????????????????
?? b ??????? hN;V i??????? N ???????????????????
?? c ??????? hN;V i??????? N ????????????????????
?? d ??????? hN;V i??????? N ???????????????????



























































































































































































 ????????? STAP ?????????????????????????Dr. Vacanti ?
???????????????????????????????STAP???????????
??????????????????????????????????
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